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The  final  rqiort  for  the  above  grant  describes  an  "Mvanced  UHV  Thin-Fiijn  Deposition 
FVicility  for  Research  in  Segeroomhctivity  and  Superconducting  Electronics.*  A  list  of 
acqpjlred  equipment  and  a  discussion  of  ^leclal  circunstanoes  regarding  changes  from 
the  proposal  and  use  of  the  equipnent  also  follows.  The  ocnpleted  facility  is  in  full 
use  for  research  as  described  in  the  proposal,  and  in  hi^  Tc  superconducting  materials 
research,  other  oodde  noterlals,  and  C_  EbUerene  allc^.  A  new  v^xo:  synthesis  pro¬ 
cess  monitor  and  control  toc^siiques  (A«W.c  Absorption  Rate  Control)  has  been  developad. 
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Rnal  Report  ONR  Grant  N00014-84-^J-U70  (formerly  N00014-84-G-0170) 
Title:  Supei'<^ducdvity  and  Supercondncting  Electronics  Research 
Principal  Investigator:  Professor  M  R.  Beasley 


The  following  is  a  final  report  for  die  above  grant  It  includes  a  list  of  acquired 
equipment  (l^  name,  manufacturer,  and  cost),  and  discusses  qiecial  circumstances 
reganling  chwges  from  the  proposal,  and  the  use  of  the  equipment  both  as  it  relates  to  the 
work  de^aibed  in  the  proposal,  and  as  it  relates  to  other  research  of  interest  to  the 
D^iartment  of  Defense. 

The  name  of  the  equipment  in  die  proposal  was  "Advanced  UHV  Thin-Fllm  DraosMon 
Facfiity  frar  Research  in  Supeicmiductivity  and  Superconducting  Electronics."  During  the 
design-stage  fra*  this  equq^nt  several  circumstances  resulted  in  delays  and  changes  in 
die  deagn.  The  miginal  proposal  was  based  on  the  major  vendor  being  Thermionics 
Laborat^,  Inc.  However,  when  the  time  came  to  start  work  the  two  key  people  that 
would  have  been  the  major  contributcns  were  not  available  (due  to  <mc  living  the 
conmany,  and  the  other  to  a  serious  illness  and  operation).  Afrer  a  new  search  for  a  single 
ven^  to  carry  out  the  design  and  construction  failed  to  locate  one,  the  detailed  design 
was  initiated  by  a  monber  of  our  research  group  with  help  from  outside  draftsmen. 

The  second  circtixnstance  also  delayed,  and  aimed  the  design  and  final  use  of  the  facility. 
This  was  the  discove^of  the  High  Tanpetstture  Supercoivductors,  the  mdde  based 
mamials.  This  introdaced  drastic  changes  in  how  the  equipment  was  des^ned  and 
fitirticated,  and,  finally  in  its  use.  The  irmiKdiate  impact  was  on  the  time  of  the  designer 
of  the  facility.  The  frenzied  activity  during  the  year  1987  throu^  the  present,  but  mostly 
the  first  three  years  resulted  in  delays  in  the  deagu  and  implementatiai  of  the  facili^. 

The  need  to  shift  some  of  the  desgn  load  onto  outside  vendors  resulted  in  a  shift  in  the 
prrposed  ^nding.  The  needs  of  die  new  mamtials  necesntated  some  ioqxntant  changes, 
and,  indera  invmtions.  Developniftlt  of  evaporation  rate  mr>nitr>riiig  Hftnhniques  that  can 
ftmetion  in  die  presence  of  ahi^  background  ptessuie  of  oxygen,  and  the  devdcpmmt 
ai^  understanding  of  methods  to  provide  activated  ox^^n  to  die  growth  re^on  of  the 
thin  films  were  two  the  changes.  These  also  result  m  necessitated  changes  in  the 
spending  fiom  that  in  the  proposal 

The  completed  facility  is  in  full  use  forreseardi  as  described  in  the  proposal,  and,  of 
rourse,  in  high  Tcsoperponductinginaterials  research.  Witii  respect  to  other  changes 
from  de  proposal  as  it  relate  to  other  research  of  interest  to  tbe  Draartment  of  Defense, 
in  addition  m  the  area  of  Tc  Supetconductiviw,  we  are  reseaimung  the  synthesis  of 
other  materials  including  other  oxide  mamials,  ana  Cgo  Fidlerrae  alloys.  We  also  note 
that  in  die  process  of  this  work  wc  have  developed  a  new  vapor  synthesis  process  monitor 
and  conrol  techniques  (Atomic  Absorptiem  Rate  Control),  and  genertiai  and 
monitoring  of  activated  oxygen,  and  furtiier  similar  Ktivities  are  in  progress.  We  mcpect 
these  activities  will  find  use  to  other  Department  of  Defense  programs. 

The  equipmemt  is  listed  in  the  following.  The  minority  of  the  constraction  was  by  R.  J. 
Munns  Mfg.,  Lie.,  who  also  assembled  much  of  dm  system. 


BQOZPMSR  LIST  FOR  II00014'84^-1170 
(roJCBftKly  II00014 -94-6*0170) 


1.  VWO(R  UOOSXTIOH  5T$tBI 


R  J  iOMHS  MF6 
R  J  MDMS  106 
SIBCISOMXC  TRNlSrOIW 
nCK  nOMEliT  Co 
FROmOS  IMDDSTRIBS 
axs  SHC. 


mrosinoil  SOORCB  ASSBALT  $  75,542 

RJ  MOMiS  EMS  C  DCSIOII  SESyZCES/mS  14.  ISO 

FBOTORFB  BIS  X-T  SURER  GBIBRUOR  5,377 

nMP  OOHTROL/RSXC  1771  2tt40  1,797 

tU3m  SiiZTCSES  1,597 

ELECmOH  BEm  SOORCB  3,825 

VUVES/ROTS/BELLOilS/iaBniG/XTC  3, 680 


2.  LQ8D-L0CX  PROCESSZRG  CSSMBBR 


105,998 


R  J  MORNS  MF6 
R  J  MDNVS  MFC 
R  J  MCmMS  MFQ 


MELSOM  BOOBR 

T.WTTffB  OBSXQl 
GBMIVXLLE  PHTT.T.TPS 
R  J  MOai  106 
SSMUMO  BMSIBBKKIMS 
BMSRRD  AND  ASSOC. 


SOBSIRAIE  ARM  SOFPORT/OOARXS  MOOXTOR  24,636 

6EOV8  BOX  AND  CART  30,005 

ASSEMBLT  OF  TRARSFER-SOBSIRAXS  ARM  49,  220 

hmer  and  ootrr  skals/drSiGns  fxsi 

6T10WL  ASSEMBLISS 

LOAD  LOCK  RROCBSS  CXAHBgR  PRASE  II  7,000 

LOAD-IOCK  FBOC  CSAIBER  1,502 

ASSORTED  1,986 

SAPPHIRE  RifHXRr/NZFPLE/VALVB  6,003 

4,365 

BEHDIX  FLEXURAL  PI90T  PARI  1,167 

SEHSORS/BEARXIIGS/BEAMS  SPLITTER/SIC  2,883 


128,787 


3.  OHT  VACDOH  STSTDI 


R  y  MOHRS  MF6 
R  J  mmrna  MFG 

PARIAH  VACUGM 
«■ 

R  J  mams  npg 

R  J  MOBS  106 
PARIAN  PACnOM 

m 

XiXNX6l  ossxm 
PIIUCAH  VACOCM 

f« 


ONP  VACDDM  STSTBM  25,327 
□HP  PACDOM  srsm  AND  CONTROLS  98, 887 
CK«OB<R*  15,649 
CRFOPtBlP  11,182 
ALCAXBL  Pt)HO  6,201 
VABMPOnil  wnpoos,  beaxbr,  etc  4,349 
REMOIB  TEMP  DZCZZAL  OXSPLAT  1,338 
PALPBS  AND  BOSE  1,631 
OBP  PACOOM  3TSTBI  OE8XGO  1,028 
STARCELL  PACIOO  POMP  7,1$5 
PONOt  UNIT  FOR  ABOVE  1,312 
HX6B  P0LTA6I  CABLB/lON  FOB  KTER  489 


174,548 


4.  DBOSXTXOO  RAZE  M9NXtOE/FEK«ACN  OQNTIIOfL 


IZXBOIC  RAIS  MONITOR  5, 912 

RALzERS  smr/mrm  maT/sPi^mm  scnebi  3,3X6 

AXCAIEL  PACOOM  ALCAISL  IBCHlHXau.  PICOQM  PW  1,164 

PARIAH  VACDOH  STARCBUi  PACION  POIff  4,794 

"  NDM-EPAPOBIBIB  OtXIBt  2,140 

'  POMRR  ma  1,584 

”  1, 091 

BBIONSS/RAZIS/POSTS/LBIVS/EXC  1,460 


21,461 


S.  a  sup  CBAmCBOOZATIOH  SODIRMBR 


M**^***^^****T" 
P6  XHSXBRIBXS 

R  a  mamn  m 


RSNBD  DZrPRACTXOH  SXSXIH 
8XP300  QaADNOPUE  WtSS  SPI 


25,101 

25,006 

5,350 


55.457 


6.  NXLPXSE 

7.  pn  SCXBBZIPXC 


HXmSK  PAOaOE:  PMCDOM  CUANNR,  829 

SXNAOST  rXUXB,  KXCaaPZLIBt,  FLOOR 
RNOSE,  3*  BOOHD  BBDSS.  UUBVlCa  EwAAlX 

OBiaNZXBD  MAZER  SOPPLY  SYSaBl  777 


487,837 


•  .  MXSC  SBX>»XII6  CIM6BS,  CZC 


€63 


94S»,500 


9.  SmiFOBD  OnvZilSZTT  COST  SUimiG 


S  so. 000 


TOTM.  COST  OF  P1I06MK 


$$$4,500 
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